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Modern Wind Energy Applications

EE
¢ Small Wind Turbines -

(400 W - 10 kW) ¢ Intermediate
» Homes and Farms Turbines -
» Remote locations for (10 - 250 kW)

» Village Power

» Distributed
Power

» Hybrid Systems
(e.g. wind/diesel/
solar/hydro)

water pumping and
telecommunications sites

e Large Turbines -
(250 kW - 5 MW)

» Wind Power
Plants

» Distributed
Power




CoBpeMeHHble 06rlacTu NpUMeHeHuUs
3Heprum BeTpa

HE
e Manble BeTpOTYpPOUHDI -

(400 BT - 10 kBT) ¢ TypbuHbI
» XKunble goma n depmbl cpeaHeun
» B oToaneHHbIX mecTtax ans MOLLHOCTM -

(10 - 250 kBT)

» OHeprocHabxeHne

nogayvn Bogbl 1
obecneyeHnda paboTbl

TenekKoOMMYHUKALMOHHbIX AepeseHb U
NMoCenkoB
cpeacTB
peA » Pacnpegnensaemas
aHeprus
» KombuHuposah-
e KpynHble TypOUHbI - Hbl€ CMCTeMbl
(250 kBT - 5 MBT) (Hanp., BeTep/
ansenb/conHeYH./
» BeTpoasHepreTunyeckue > mapo)
cTaHuumn
» Pacnpepgensemas
aHeprunga




Installed Wind Power in the World
- Annual and Cumulative -
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Wind Resources in Russia

Frgure: W resoumces at the hight of 50 mabove ground level B five diffienent wpogrep ic conditions,
|_E Selered termin Clgien Lerrain Sem poast i a Hills and ricpes

m's Wim' m's Wm' fv's Wim' m's Wiy n's W'
=1 =250 + 1.5 =500k ] =TMH) =03, =K =115 = 1B

500 - 6.0 150 - 250 6.5-7.5 300 - 50H) T.0-E3 40H) - TTHD B0 - 90 M - R i0- 1135 [ 200k - 1800

4.5-5.0 [ETERET 5.5-6,5% 2000 = 3003 6,1 - 7,0 250 = 400 TR0 4101 — bR #5100 TN — | 240

1.5 4.3 500« 1} 45523 I00) = 2040 5.0 -a0 150 - 250 5510 2L = M) T -85 K} — TN
<31.5 <5k e < | [k <50 =150 <55 =2 <70 < (Wi




Pucynok: BerpoBbie pe

BeTpoBble pecypcbl Poccun
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Wind Resources — Gulf of Finland

WIND POWER DENSITY
AT 50m (164 ft)

WIND AVERAGE
POWER POWER SPEED
CLASS W/m m/s mph
.|
1 0 0 — 0
2 200 5.6 ==12.5
3 300 6.4 w143
4 400 7.0 —15.7
5 500 7.5 w—16.8
6 600 8.0 ===17.9
7 800 8.8 ==19.7

2000 11.9Q = 26.6

\ Nordic Wind Map




BeTtpoBble pecypcbl — O®UHCKUN 3anuB

MOLWHOCTb 3HEPIMM BETPA
HA BbICOTE 50 m
KINACC ~ CPEQH.
MOLWHOCTM MOLLUH.  CKOPOCTb
BETPA
2- BT/M2  m/c munbluac
.|
1 0 0 == 0
2 20O 5.6 === 12.5
3 p 300m——6.4 = 14.3
4 400=——7.0 == 15.7
5 500 7.5 == 16.8
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, i 7 800=——8.8 == 19.7
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Nordic Wind Map



Utility Scale Wind Power Plants

L A
* Grid Connected
« 75 to >400 MW
* Support Hydropower




BeTpoaHepreTuyeckme ctaHUuUMn
NPOMbILNEHHOro MacLuTaba

*C npucoeanHeHneM K aHeprocucrteme
*OT 75 po >400 MBT

KombuHMpoBaHHOE UCNONb30BaHUe
C r’MApPO3NeKTPO3Hepruen




Leningrad Wind Power Plant
Feasibility Study Participants
US Trade and Development Agency

US and Russian Companies

AL IDID
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CMT
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YyacTHuku padotbl Hag TIO
JleHUHrpaackon BeTpo3IHepreTu4eCcKkoun
CTaHUUMn

AreHTcTBO no Toproene un passutuio CLLUA
AMepUuKaHCKUe U POCCUNCKUE KOMMaHUMU
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Project Feasibility Study

Approach
e Strong Team

¢ $1.3 million with support
from US Trade and
Development Agency

e Report to be filled early in
2003

Scope

‘

75 MW power plant
definition

e Wind resource verification

e Completed market study

e Developed business plan
and proformas

Determine economic
viability

e Debt/Equity financing
e Environmental issues




TexXHUKO-3KOHOMU4YecKkoe o6ocHoBaHue

npoekKkTa
MeTon CopaepxaHue
e CunbHas koMaHaa e OnpeneneHve OCHOBHbIX
g XapakTEPUCTUK 3NEKTPOCTaHLUUN
e 1,3 MNH. gONNAapoB C NoaaepP>KKou

CO CTOPOHbI AreHTcTBa Nno
Toprosne u passututo CLLUA

OT4yeT gosKeH ObITb rOTOB B
Hadvane 2003 .

MOLLHOCTbIO 75 MBT

[TooTBepXxaeHne BETPOBbIX
pecypcos

BbinonHeH aHanus PbIHKa

Pa3paboTtaH busHec-nnaH u
BbINOMNHEHbI NPeaB. pacyeThl

OnpeneneHne 3KOHOMUYECKOM
KM3HECNocobHOCTHU

dunHaHcHMpoBaHue 3a cyeT
aKLUMOHEpPHOro Kanutana u
3aeMHbIX CpecTB

Bonpocbl oxpaHbl OKpyXatoLlen
cpenbl




GE Wind Energy 1.5 MW Turbine

Rotor Drive-train

Gearbox Generator  Control Panel
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80 meter Tower




Typouna momHoctsio 1,5 MBT pupmbl GE Wind Energy

Banonposor ['eneparop [TynbT

YIIPABJICHUS

Porop Penykrop

80-MeTpoBas BBIIIIKA O




Lessons Learned —
From 25 Years Experience

./’

Most technical issues have been resolved
Today's turbines are reliable, low cost and efficient

Financial incentives are important (small but still
necessary) -- focus on energy production/use

New regional applications and environments can be
challenging but have proven success record

WIND WORKS! It is the fastest growing electricity
generating option in the world




YpoOKku 25-neTHero onbITa

PelueHo 60MbLMHCTBO TEXHUYECKMX NpOobriem

CoBpeMeHHble TYPOUHLI HAOEXHbI, OTNNYAOTCHA HU3KUMUN
3aTpatamm n aPPEKTUBHOCTLIO

e BaxHoOCTb pMHAHCOBbLIX NbroT (HEOONLLUMX, HO BCE XE
HeobXoaMMbIX) — BHUMAHME HanpaBrieHO Ha
Npoun3BoACTBO/NOTPEBNEHNE IHEPTUN

e OcCBO€EHME BETPOIHEPIrETUKM B HOBbBIX PETMOHAX MOXET
BCTpe4yaTb TPYOAHOCTU, HO YCMELUHbIW OMbIT FOBOPUT caMm
3a cebd

e BETEP PABOTAET! OT10T cnocob nponsBoacTBa
9NEKTPO3HEPINN pacTET caMbiMU DbICTPLIMX TEMNAMU BO
BCEM MUpE
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